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ABSTRACT 
Steered by the demand to improve and increase farm production, agrochemicals 
are regularly used by many farmers globally. However, agrochemical usage has 
contributed to many chronic illnesses experienced by users such as reproductive 
disorders, different kinds of cancers, and some chronic respiratory diseases. There are 
several regional and global coalitions to regulate the prevalence of agrochemicals to 
ensure their safe usage. Even though people can have access to some approved 
chemicals, the proper handling of these chemicals is not guaranteed. Many qualities of 
the person handling the chemical could increase or reduce the risk associated with 
agrochemicals. The behavior of the individual is one key influence. In the African region, 
the feminization of agriculture has increased over the years hence calls for research to 
understand the health disparities to maximize economic growth. In Ghana, women make 
51 percent while men make 49 percent of the agricultural sector workforce (Von, 2018).  
The study seeks to identify and evaluate the impacts of agrochemicals on the 
health of rural women who are pivotal in ensuring food security in Ghana. Particularly, 
women in the Volta Region accounted for the health risks and injuries, exposure to 
agrochemicals, and other experiences of women in agriculture through semi-structured 
interviews. Intending to promote a positive behavior towards the handling of chemicals, 
and especially among women, this study used health theories to explain the health 
demands of women in agriculture. The Health Belief Model (HBM) was used to evaluate 
women’s perception of wearing Personal Protective Equipment (PPE) using six 
constructs including perceived susceptibility, perceived severity, perceived barriers, 
perceived benefits, cues to action, and self-efficacy.  
The results demonstrated that women agreed their involvement in agriculture has 
risk and accounted for several symptoms experienced from agrochemicals exposure. 
However, the women’s feeling toward the threat is low. Women show worry for their 
children’s exposure to chemicals. The evaluation of the constructs revealed the following 
results: The perceived threat that includes perceived susceptibility and perceived severity 
must be promoted through knowledge, role play and demonstration. Also, women seem 
to care for their children and other family members. Social relationships can be modified 
to overcome the perceived threat. The perceived barriers include the cost of PPE, reusing 
the protective clothing and discomfort. For the benefits, all women said using the right 
PPE will prevent chemicals from entering their bodies and that will go a long way to 
improve their health and life. Most women were confident of adapting to wearing PPE if 
it is available. i.e., PPE is provided for free or on a discount in the nearby stores.  
Government and non-government organizations should increase knowledge, role 
play, and demonstration through their agricultural programs. Chemical producing 
companies should strongly commit to providing free PPE kits to encourage people to 
wear appropriate PPE. The global pandemic caused many women to realize the need to 
take protective measures to reduce infection. So, this is the right time to reinstitute 
positive behaviors among rural women. 
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This chapter talks about the background of this study on agrochemical and 
women’s health. It also brings forth the research questions, goals and objectives, and 
importance. At the end of this chapter is a summary of how this thesis is structured. 
1.2 Background 
Women in the agricultural sector in developing countries are the backbone of the 
economy. Major world issues such as climate change, gender-based violence, and 
pandemic crises are compounding the existing issues that women face. For the 
agricultural sector, women are often the victims of these problems because they are likely 
involved in everyday activities in farming that are associated with providing food for 
their families or making profits that boost the economy. Women in Africa represent 47 
percent of the world’s agriculture sector (Palacios-Lopez et al., 2017). In Ghana, women 
make 51 percent while men make 49 percent of the agricultural sector (Von, 2018).  
According to Carvalho (2017) agrochemicals were intended to protect and 
increase crop yields; however, over the years have proven to be the cause of some health 
issues when not handled well.  Women inevitably face issues related to their health due to 
their reproductive development and hormonal changes with varying degrees of physical 
and environmental activities (Bandura, 2006). In general, women are capable of natural 
processes like pregnancy, menstruating, and breastfeeding due to biological differences 
(Churchill, 2005). More so, women have their menstrual cycle occurring at the ages when 
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one is an adolescent, these implies that woman’s menstrual cycle could last for an 
average of 40 years (12-15, to 52-55) as noted by Tanbo and Fedorcsak (2021). What is 
obvious is that the natural processes shape the health experiences of women from an 
individual level to a population in a particular domain. This certainly cuts through the 
whole of their adult life; thus, the complete physical and social wellbeing at some point in 
the life of women will be interrupted. Common barriers such as economic status, literacy, 
ethnicity, and religion are mostly preventing several women from receiving the health 
care they need (Braveman, 2006). Consequently, these experiences of women involved in 
any form of occupation in the world deserve good health attention. 
 Agricultural production and activities which involve the production of crops and 
rearing of livestock have given rural women especially the opportunity to manage, work 
and contribute to the supply chain in agriculture and to provide food for the family.  
Agriculture is one of the professions where women are seen in a relatively greater 
number across the world and most especially in developing countries (Raney et al., 
2011). It has been estimated that, out of 335,000 fatal workplace accidents in the world, 
170,000 deaths occur among farmers and agricultural employees where women are 
mostly at higher risk of death caused by farm accidents (Kim et al., 2019). Moreover, the 
International Labor Organization (ILO) describes agriculture as hazardous in the 
economic sectors and it is the largest sector that employs females in Africa and Asia (van 
der Molen et al., 2020). 
It is acknowledged that agrochemicals cannot be left out in modern agricultural 
production. The use of agrochemicals has undoubtedly helped in the increased production 
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of food for the rural population and the global economy and has increased along with an 
increasing global demand for food (Sarkar et al., 2021). However, as the use of 
agrochemicals have increased so have the number and severity of issues as noted by 
(Carvalho, 2017). Okoffo et al. (2016) listed pesticides, fertilizers, herbicides, and other 
chemicals as some examples of agrochemicals that are being used to improve the yield of 
food crops. An estimate by Dinham (2003) shows that 87% of vegetable farmers in 
Ghana use pesticides for pest and disease control. Also, higher yields of crops mean 
higher profit and food security therefore making agrochemicals a necessary evil. 
In particular, the application of agrochemicals has a major impact on many 
people’s health and wellbeing due to increased production. However, this comes at the 
cost of worker’s health.  The commonly reported symptoms of exposure to agrochemicals 
may include eye irritation, skin itching, vision problems, vomiting, and nausea. Levine 
(2007) also noted that the usage of agrochemicals by untrained farmers and agricultural 
workers has posed a high health risk to themselves, their wards, co-workers, and non-
target organisms in the environment.  
Some evidence recorded endosulfan and lindane in water and sediment of streams 
in areas of intensive tomato farming, while other organochlorine pesticide residues were 
also found in sediment for the Volta Lake in Ghana (Ntow, 2005). As Alavanja (2009) 
asserted, exposure to agrochemicals leads to some health issues ranging from skin 
disorders, acute poisoning fetal deformities, endocrine disruption, miscarriages, 
reproductive problems in males and females, neurological impairments, and 
cardiopulmonary illness, and some cancers. Correspondingly, about 25 million people in 
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agriculture suffer health complications from the use of pesticides (Alavanja, 2009). 
Additionally, Williamson et al. (2008) outlined that lambda-cyhalothrin, chlorpyrifos, 
and endosulfan (chemical components) are associated with occurrences of some health 
issues among Ghanaian farmers. Decades ago, a study was conducted in a rural 
agricultural community in Kenya by Kimani and Mwanthi (1995) to investigate the 
extent of the use of agrochemicals, the level of awareness among farmers of the dangers 
posed by these chemicals, their general knowledge, and attitudes towards agrochemicals. 
The findings of Kimani and Mwanthi (1995) showed that more than 95% of the farmers 
used pesticides extensively. A greater number of women than men were found to be at 
risk of agrochemicals exposure, while babies and children were at higher risk of 
agrochemicals exposure than the women. Kimani and Mwanthi (1995) also reported that 
women who failed to use protective clothing while dealing with agrochemicals triggered 
spontaneous abortions or has caused malformation of unborn fetuses. Chemicals such as 
nonchlorine in pesticides which circulate from blood to women's breast milk make 
nursing babies exposed to these chemicals.  
More so, the health and safety of women in developing countries such as Ghana 
are not much talked about because there are few effective laws, insurance, and 
occupational injury benefits awarded to people in agriculture. Alavanja et al.  (1996) 
contend that agriculture has more risk than many other occupations. The authors also 
noted that agrochemicals contribute largely to some of the injuries due to the high 
illiteracy among women in rural areas who are forced to support their families through 
agricultural production. Occupational injuries are defined as accidents that could be 
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avoided by applying already existed measures (Alli, 2008). Some health theories are 
developed for primary prevention of some of the risk experienced by women on their 
farm. But for some reasons occupational injuries are high in agriculture. If women in 
Africa for instance play a major role in the economy and global prosperity through 
agriculture, then preventing some occupational risk particularly relating to women should 
be treated with priority. Furthermore, between adolescence and menopause comes with 
traditional roles like childbirth which causes so much change to the body, yet women are 
expected to perform these traditional roles as well as providing food for the family. 
Hence some women are forced into hard labor professions like agriculture. Seeing such 
increased involvement in agriculture, Verschuur (2019) argued that the involvement of 
women in the various value chain of agriculture still needs notable acceptance. 
The proper handling and storage of agrochemicals is critical to the health and 
safety of farm owners and workers. It is very common in many developing countries to 
store pesticides at unguarded places in their homes (Kimani & Mwanthi, 1995; Kwakye 
et al., 2019; Murphy et al., 2002; Ngowi et al., 2001). Fifteen farmers died in 2010 in the 
Upper East region of Ghana which was attributed to pesticide poisoning (Kwakye et al., 
2019; Northern Presbyterian Agricultural Services and Partners, 2012). The attitude 
towards the handling of agrochemicals in developing countries do not meet the required 
standard. More remarkably, injuries, illness, and incidences of death related to 
agrochemicals often go unreported in many parts of the world so there is no exact total 
number of deaths known (Mohan, 1984). Despite the significant need for understanding 
activities of women in agriculture in Ghana, there appears to be a gap in literature about 
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the health needs of women in this sector. Intending to promote a positive behavior 
towards the handling of chemicals, and especially among women, this study aims to use 
health theories to explain the health demands of women in agriculture. 
1.3 Research Questions 
This study is concerned with the health status and behavior of women towards the 
handling of agrochemicals. Consequently, this study aspires to answer the following 
research questions: 
1. What potential dangers are experienced by women in agriculture? 
2. What are some health injuries faced by women in agriculture due to 
agrochemicals? 
3. How is the behavior of women towards wearing PPE? 
1.4 Objectives and Relevance of the Research 
So many studies have been done about rural women’s involvement in agriculture, but this 
study seeks to identify and evaluate the impacts of agrochemicals on the health of rural 
women who are pivotal in ensuring food security in Ghana. Relatively, Lu (2011) asserts 
that the increased feminization of agriculture in most countries requires attention to 
understand health issues to increase economic growth. This study focuses on women's 
experiences concerning agrochemical handling. The health and wellbeing of women in 
agriculture are very valuable to economies like the Ghanaian economy where most 
women rely on agriculture for their everyday needs. The objectives are to: 
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1. Identify some of the rural women’s health risks due to agrochemicals in 
agricultural production. 
2.  Analyze the health risks faced by women in rural areas of the Volta Region in 
Ghana as a result of inappropriate Personal Protective Equipment. 
3. Predict the health behavior of women in rural areas of the Volta Region in Ghana 
using the Health Belief Model (HBM). 
The result of this study is anticipated to  
1. Provide information on how health promotions in Ghana can be approached. 
2. Use in reference to women’s behavior towards the use of PPE in Ghana. 
3. Provide the government, non-profit organizations, and other stakeholders with 
some identified health risk information to strategize policies focusing on the 
agrochemical usage of women in the agricultural sector.  
1.5 Thesis Framework 
The continuation of the rest of the thesis is in the following order. Chapter 2 talks 
about previous studies conducted about women in agriculture, as well as agrochemicals 
and their pros and cons. The involvement of women in agriculture in Ghana, the 
connections between women’s roles and women’s health are also presented.  Chapter 3 
integrated the Health Belief Model and explains the research methods and analysis used 
in attaining the aim of the study. In Chapter 4, the result of the study is presented, and 
next is the significant findings and discussion on the results in Chapter 5. Lastly, Chapter 





This literature review expands knowledge on existing literature and a wide range of 
topics. From the aspects of rural women through to agrochemicals and health.  
2.2 The Occupational Health of Women in Agriculture 
The World Health Organization (WHO) defines health as a "state of complete 
physical, mental, and social well-being and not merely the absence of disease or 
infirmity” (WHO, 1948, pg7). This definition gives a broader context to health of people 
from different point of view. 
On the other hand, occupational health is comprised of public health fields in 
ergonomics, toxicology, epidemiology, and violence prevention that are connected to 
studies of the shift in illness and injuries occurring among the worker population and 
suggests guidelines and regulations that can prevent accidents from happening at the 
work environs (Correll, 2020). Minimizing the occupational health problems of all 
individuals should be important to the economy of any country because every worker 
needs to healthy in order to contribute efficiently as well as to reduce the burden on 
health resources. To achieve this, focusing more on preventive measures will help 
workers remain healthy and productive.  
 A study by Meeker et al. (2002), investigated women older than 18 who are 
involved in farming activities. The results indicated that women who work one to twenty 
hours per week are likely to use Personal Protective Equipment (PPE) such as gloves, 
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goggles, masks, boots, or wearing seat belts on tractors and harvesters. The findings 
suggested that if intervention measures such as teaching and counseling could be 
provided, they will reduce the incidence of acute, chronic, and traumatic injury among 
rural farmers (Meeker et al., 2002).  
 Haddon stated that injuries do not only transpire through physical accidents 
(Haddon, 1968). A study conducted by Okoffo et al. (2016) about pesticide exposure and 
the use of personal protective equipment by cocoa farmers in Ghana revealed that only 35 
percent of farmers put on full PPE while 45 percent put on partial PPE. The partial PPE 
noted by Okoffo et al. is any or combination of cap/hat, respirator, goggle, rubber glove, 
overall, and wellington boots during pesticide application. The authors also noted that 20 
percent of farmers in the study applied pesticides without wearing PPE. Some factors that 
influenced farmers' decision to use PPE included farming experience, age of farmer, 
access to extension service, availability of a chemical shop, farm size, and educational 
level. Research in developed countries shows that the health and safety of women 
involved in agriculture are not any different.  
The natural formation and regulation of a woman's body poses health risks such 
as cancer, fibroids, miscarriages, anemia, and many other diseases depending on their 
physical engagements and environment (Jafry & O'Neill, 2000). Thus, the improper use 
or mishandling of agrochemicals may increase women’s susceptibility to being victims of 
some chronic illness or malfunctioning of some vital organs. Some activities such as the 
use of pesticides, plowing, handling seedlings, lifting heavy loads. These are some 
possible ways some farm activities may put women at risk of certain diseases and 
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illnesses.  Harley (2008) reports that women with significant exposure to pesticides took 
longer to get pregnant. Furthermore, the expectations of women in society have given 
women roles to play from home to the community that increases their susceptibility to 
some health issues  
Chiong-Javier (2009) reviewed and analyzed pertinent data in a study to 
understand the connection between women's productive farm work and their health for 
two decades in the Philippines. The study showed that the continuous exposure of women 
to hazardous agrochemicals, physical- on –farm-related injuries, poverty, and human 
engineering such as the use of tools, overwork on the farms experienced by women in 
developing countries are the major risks associated with the females' reproductive health.  
An instance is that vigorous farm work may induce spontaneous abortion. When using an 
axe or hoe involves more energy to be able to cut. 
2.3 Emerging Focus on Women 
The Sustainable Development Goals (SDGs) that is set to be achieved by 2030 
brought many leaders from all over the world. The goal as discussed at the United 
Nations conference in Rio de Janeiro in 2012 is meant to combat certain world crises 
(United Nations, 2015). Among the seventeen goals are goal five; Gender equality that 
seeks to empower all women and girls and goal three; good health and well-being to 
improve the health care system and provide health for people of all ages (United Nations, 
2015). Since then, local governments, non-profit organizations, and individual groups are 
prioritizing focus on women to reduce inequality and provide health care for women and 
children since they are of high importance in the race of humanity. To provide equal 
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opportunities for men and women, the Swedish Government to satisfy passed the Bill 
2002/03:122 of shared responsibility. This bill set out gender equality as 
nondiscriminatory against women in all sectors. The bill gives both men and women, rich 
and poor equal opportunity and protection against discrimination.  
In agriculture, women contribute largely to economic development and actively 
work through farming to achieve goal one, Zero Hunger (Atukunda et al., 2021). More so 
the SDGs seek promote equal access to as many resources for people equally. Women 
have become a major focus for many organizations such as the Global Fund for Women. 
Still, there has not been much focus emphasized women’s well-being, and health in rural 
communities. Turshen (1991) identified that campaigns against Malaria, and tuberculosis 
organized by WHO in rural areas in sub-Saharan countries in Africa, do not address 
occupational health issues, however, occupational health is increasingly prevalent relative 
to these other diseases. 
Social constructions are often assigned to a particular gender regardless of an 
individual's capabilities and preferences. Due to these social constructions, society has 
expectations for women to perform dozens of house chores without pay whereas the men 
receive these services are seen as the heads and providers of the family. This has left 
many women stressed and unable to take days off work. Continuous stress puts women at 
risk of hormonal diseases and heart attacks (Chiong-Javier, 2009). 
Investigating women’s role in food security, Boakye-Acheampong et al.  (2012) 
stated that in developing countries, Women's role in ensuring household food security often 
goes unrecognized in policy and resource allocation. The authors identified that the voices 
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and concerns of rural women are unheard at the national and global levels. The rural 
women's effort is only seen in their homes even though their enormous contribution to 
agricultural production, marketing, and livelihoods goes a long way to impact the global 
economy (Hussein & Suttie, 2016). The overlooking of the important roles rural women 
play translates into the neglect of their health even when they deal with hazardous 
chemicals to be successful at their roles. According to ILO (2010) most occupational 
diseases and disorders are chronic. This implies that these diseases take a long time to 
manifest themselves. Considering the extent to which women are being exposed over time, 
to using agrochemicals in their farm activities; it is important to treat their health equitably 
and with urgency. This study seeks to evaluate with the existing knowledge about 
occupational health faced in agriculture from the use of agrochemicals, how it has affected 
particularly women, and how safety and risk can be evaluated. It could turn out that, many 
chronic diseases faced by women are caused by everyday exposure to agrochemicals or 
their residue in their agricultural activities.  
When discussing the health and safety of women using agrochemicals to improve 
crop yield, it is important to consider various studies about rural women's participation in 
agriculture, their knowledge of the agrochemicals they use, and the impact of 
agrochemicals on their health. The person-environment-occupation model will be used as 
a guide of women who are involved in everyday activities such as agriculture in a 
particular geographical area. The person-environment-occupation theory was developed 
by Law et al. (1996) and it has been used by researchers in different parts of the world to 
highlight the relationship between a person, environment, and occupation.  The model 
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indicates that the importance of the individual's identity such as sex, age, gender, 
socioeconomic status related to both the complex environmental factors which constitute 
cultural, physical, social, institutional, and virtual advancement in correlation to their 
occupation produces the outcome of their occupational performance. (Law et al., 1996, p. 
9-23). 
2.4 Women’s Participation and Gender Gap in Agriculture 
Gender is an important factor to consider when investigating the health issues of 
people in the agriculture sector. Several types of research have been conducted on 
women's participation in agriculture and their roles. Analysis of one of the studies 
suggests that the extent of women's involvement in farming relies on gender roles (Saito 
& Spurling, 1992). The division of labor may vary indifferently in cultures and women 
are likely to take up more roles than men or children in a farming village (Adams, 1994).  
Drawing from the work of Duffy (2007), women who make up the workforce are 
usually in their reproductive years. This implies that, when looking at ages of women 
who are qualified for employment, until retirement, women are likely to be experiencing 
biological changes that set them out to do a lot alongside their work. Laslett and Brenner 
(1989) define reproductive labor as “necessary to maintain existing life and to reproduce 
the next generation.” Comparable to the general worldwide labor market, the agricultural 
labor processes and the division of labor are gendered (Lundqvist & Svennefelt, 2012).   
Considering the increasing participation of women in work dominated by men, it is 
hard to recognize women's efforts in agricultural production (Lu, 2011). In most rural 
settings in Ghana, women are involved in a variety of physical activities on the farm, such 
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as carrying heavy loads, weeding the farm, walking longer distances in and out of the farm 
(Avotri & Walters, 1999). To limit some of the stress like manual weeding, it could be that 
most rural women who can afford herbicides do not hesitate to get some. These women 
would seek quicker ways to improve since the herbicides result in quicker and faster weed 
clearing within a short time. 
According to the International Labor Organization report on agriculture (ILO, 
2010), some set of working practices were outlined as conditions for every day, and 
seasonal practices for farmers. It was noted that most agricultural tasks are carried out 
open-air, Farmers live close to their farms in quarters. The same person often performs 
the same task continuously within a season and assumes a particular posture for a 
relatively long time. In 2005, the World Health Organization documented the health of 
women involved in laborious works and results show that women who had experienced 
physical or emotional trauma, or both, were significantly more likely to report poor or 
very poor health than were women who had never experienced such activities such as 
women working in casual offices. The women who were engaged in physical work such 
as walking for long distances and carrying out daily activities were also more likely to 
experience problems such as pain, memory loss, dizziness, and vaginal discharge in the 
four weeks before the interview.  The impact was a result of the physical activities and 
some exposure to the chemicals they use on the farm. The study suggested that the 
women involved in agricultural activities face short-term pain, memory loss, dizziness, 
and vaginal discharge very often (WHO, 2005). In the long term, women can have a 
chronic disease because of their work on the farm.   Agricultural activities in rural 
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settings involve human labor when most of the time, the right precautions are not taken in 
executing their farm work. The constant use of chemicals without the right methods of 
application could be the slow killer of the health of women in the future as reported by 
WHO in 2005.  
The widely known belief that women take more caution than men in executing a 
task, however, does not work the same on the farm. Dewar (1996) founds that both men 
and women were with guidelines available to prevent accidents. The findings from 
Dewar (1996) imply that even though women take safety precautions, they are still 
affected more than men because of their body anatomy.  
It is interesting to know that the long inequality women face in society is also 
prevalent in the agricultural sector. In parts of Sub-Saharan African countries, women are 
not getting access to resources, limiting women in decision-making in the family setting, 
village, and even in parliament. In a rural setting, women are perceived as "invisible 
hands" (Engberg, 1993). Even though women work strenuously on the farm, they are still 
perceived as invisible owing to how culture perceives men as the leaders. Gender 
discrimination is outlined by the World Bank as the main cause of poor health conditions 
for women (Ruger & Kim, 2006). For several decades now, women receive less pay for 
doing an equal or greater amount of workload than men.  
 Gender and gender power are reflected at all levels of society, where women are 
often responsible for taking care of families and relatives while men spend most of their 
leisure time engaged in other activities (Bittman & Wajcman, 2000). Additionally, the 
level of poverty among rural women is high because most women work to support their 
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husbands. Even when profit is shared equally, rural women invest more in their homes 
and as a result may not have enough money to spend on medicine and equipment to 
maintain good health (Goetz & Gupta, 1996). Also, independent women choose to 
prioritize the provision of food and care for other family members like their children 
rather than seeking health attention for themselves (Chambers, 1982). 
2.5 Agrochemical Laws in Ghana 
Agrochemicals are essential inputs used in various stages in agricultural 
production. From preparing the land to improving the yield and harvesting. Denkyirah et 
al. (2016) noted one of the initiatives of the government of Ghana to safeguard the health 
of farmers is mass spraying. The mass spraying involves extension officers doing the 
application of chemicals for cocoa farmers.  Oyekale (2019) reported that the demand for 
increased production by some Cocoa farmers in the Ashanti Region required farmers to 
do a supplementary application of chemicals. The extension services may not reach some 
farmers so they will apply the chemicals by themselves. The authorities and regulators in 
Ghana that regulate agrochemicals are the Environmental Protection Agency (EPA) of 
Ghana, the Food and Drugs Authority (FDA), Ghana, the Standards Authority (GSA), 
and the Ministry of Food and Agriculture (MOFA). The Ghana (EPA) Act, act 490 of 
1994 stood firm on the registration and procurement of pesticides, importation, 
distribution, and retail to farmers, monitoring the quality control and waste, and the entire 
pesticide life cycle of pesticides. The Plant Protection and Regulatory Services 
Directorate (PPRSD), of the Ministry of Agriculture, through the Pesticide and Fertilizer 
Regulatory Division Act 803 (2010) compliments the Ghana EPA. These agencies also 
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supervise and train pesticide inspectors, register and inspect pesticide dealers and provide 
information materials and training on pesticides, among others, for retailers and farmers. 
The Customs Division of the Ghana Revenue Authority also has the mandate to regulate 
all imports into Ghana including chemicals under Act 791 (2009). Under the guidance of 
the Ghana EPA, the customs division examines documents and certificates issued by the 
Ghana EPA. Custom officers under the Act 791 (2009) can search for certain persons, 
premises, and baggage and seize prohibited items, including agrochemicals. Joining 
forces on a global level, Ghana uses international agreements on pesticides with a 
commitment to the International Code of Conduct on the Distribution and Use of 
Pesticides (that is, the FAO Code of Conduct), and the Rotterdam Convention on Prior 
Informed Consent (ratified in 2003). These protocols enhance the sharing of information 
between countries and regulate the importation and exportation of some banned 
chemicals (Kwakye et al., 2019). Even though these laws and regulations are 
implemented in Ghana, the use and the handling of chemicals by farmers is what 
interferes with their health. For instance, a farmer gets agrochemicals from the right 
source and takes them home. However, at home, there is no guarantee that the farmer will 
appropriately handle the chemicals. 
2.6 English Language Literacy in Ghana 
Ghana is a multilingual country. There is not an exact number of languages in 
Ghana but approximately 81 languages spoken, and some can be written using local 
alphabets. In urban centers, the English Language is adapted for communication. 
However, in rural areas, Ghanaian Languages are used in homes, marketplaces, churches, 
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hospitals, and banks. An average Ghanaian who had formal education can read and write 
in the English Language. Most product instructions are written in the English Language 
so people in rural areas who do not have formal education cannot read instructions and 
warnings or warning signs on product containers and so are likely to mishandle chemicals 
which can lead to their exposure. Okoffo et al. (2016) reported that farmers who do not 
use PPE have low educational levels or do not have access to extension services. A 
similar study by Anaglo et al. (2014) also recommends that extension officers should 
strive to educate smallholders and also encourage them to seek more information from 
input suppliers. Based on the findings in Ghana by the authors, some farmers cannot 
understand the written safety measures that accompany their farm supplies. Other farmers 
either have higher education or assistance from extension officers helps them understand 
the recommended safety measures.  
2.7 The Health Belief Model 
The health Belief Model presumed that a health-related behavior is dependent on 
the continuous happening of three levels of factors (Sharma, 2021). The health-related 
action depends upon the sufficient motivation to make health issues relevant, the belief 
that one is susceptible to a serious health condition and a belief in the outcome 
(Rosenstock et al., 1988). Sharma (2021) outline four strategies that can be used to 
modify Self efficacy. They include breaking down complex behavior in practical and 
achievable small steps. For example, instead of telling women to wear protective clothing 
before handling chemicals, the women could be taught in small steps. The second is using 
demonstrations from role models. For instance, an award-winning farmer of the 
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community can share how she effectively wears protective clothing. Third is using 
persuasion and reassurance. This strategy further explains that if a person has failed in the 
past attempting a positive behavior, those setbacks can be attributed to external reasons. 
For instance, knowing the existing barriers of women can help to reassure them. The final 
strategy is reducing stress. In this case health educators can look at how women can feel 
comfortable wearing protective clothing. For instance, wearing socks in boots can make 
them feel comfortable. Nose masks that are comfortable on the skiing can be suggested to 
women.  
Caserta et al. (2011) reported evidence of Endocrine Disrupting Chemicals (ECD) 
as a risk to reducing fertility among females. Some EDC from agriculture outlined by 
Caserta et al. (2011) are triazoles, triazines, and benzimidazoles. After a systematic 
review of published studies from PubMed, the authors collected enough evidence to 
make the conclusions. Women’s reproductive health has to be protected because 
women’s health is as important as their involvement in agriculture. One of the ways to 
reduce such risk is to promote positive behaviors towards the handling of chemicals. 
Even though research has provided enough evidence for the connection between 
women’s health and exposure to chemicals, there is lack of evidence for any connection 
between women’s behavior and their exposure to pesticides particularly for women in 
Ghana. Interestingly, other research concerned with preventive measures of cervical 
cancer found out that unemployed, married women, no formal education, have low 
interest in getting cervical cancer screening (Ampofo et al., 2020). The authors noted that 
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lack of knowledge, lack of resources, high cost, and low perceived susceptibility are 






In this chapter, the geographic location of the study area is described. The various 
attributes peculiar to the people, the socioeconomic background, and the physical 
environment as well as the various procedures involved in organizing and interpreting 
data are presented. The Health Belief Model is designed in an attempt to theoretically 
assess women’s perception of the use of PPE. 
3.2 Research Location 
Ghana is a country that is in the Western part of Africa. Ghana encompasses a 
land area of 238,535km square and it is between latitudes 4°45'N and 11°N, and 
longitudes 1°15'E and 3°15'W. Ghana shares borders with Togo to the East, Burkina Faso 
to the North, Ivory Coast to the West, and to the South is the Gulf of Guinea. The land 
cover in Ghana is mostly shrublands with forest. There are twelve administrative Districts 
in the Volta Region, namely Kpando, Akatsi, Krachi, Nkwanta, Jasikan, Kadjebi, Hohoe, 
Kpando, Ho, South Tongu, North Tongu, Keta, and Ketu. Ho is the regional capital of the 
Volta Region. Most people in the Volta Region are involved in agricultural activities as 
the basic source of livelihood even though they do not see it as an occupation. With pride, 
they believe that farming is a cultural heritage given to them by their ancestors. Nearly 
everyone has a backyard farm while others grow on a large scale on their farms for 
commercial purposes. Most farmers grow grains, tubers, and vegetables either for the 
family or on a larger scale for sale. Women, who own their farms, help other family 
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members on the farm, and in selling farm products in the market. Their primary aim of 
cultivation is for their consumption and to sell off surplus for income (Kpando Municipal 
District, 2021) 
3.3 Kpando Municipality 
The district assembly is located in the western part of the Volta Region and has 
Anfoega as its capital town for this research, I will be focusing on rural women in the 
North Dayi District. The North Dayi District was formally part of the Kpando 
Municipality from March 10, 1989, until June 28, 2012. The Southern part of the Kpando 
Municipality was separated to create the North Dayi District thus making the remaining 
part of the area Kpando Municipality in the same year. The geographic location of the 
Kpando lies within latitudes 6 º20'N and 7 º0.5'N, and Longitude 0 º17'E. The Kpando 
Municipality shares boundaries with Biakoye District in the North, Hohoe District to the 
East, and South Dayi District in the South. Kpando is about 90km from Ho. Kpando 
Municipality has a total of 820 square (Ghana Statistical Service, 2014). The District 
analytical reports that there are two rainy seasons with an average annual rainfall of 
900mm to 1,300mm. The major rain is from mid-April to early July while the minor rain 
is from September to November.  Agricultural activities are all year round in this zone. 
The Volta Lake stretches to the Dayi River and a mass of land is available for agricultural 
activities. The existence of the Volta lake makes agriculture a major source of food and 
support for rural women. Rural women use the land in the cultivation of food crops, 
vegetables, and tree crops all year round. Fishing is also one activity that involves both 
men and women. The conducive climatic conditions of the Kpando area makes it 
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accessible for crops and livestock production. Agriculture production in the Kpando area 
provides food for the house and supports the economy (Kpando Municipal District, 
2021). According to Ghana Statistical Service (2014), women in the Volta Region of 
Ghana get involved in hard labor sectors like agriculture for subsistence farming or 
helping other families on the farm, and only a few women own and produce on a large 
scale. Figure 1 shows the various communities in the study area. 
 
Figure 1. A Map Showing the North Dayi District 
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3.4 Data Collection 
After receiving approval from the university Institutional Review Board, the researcher 
traveled to Ghana. The qualitative analysis method was used to identify, investigate, and 
analyze the health risks to various demographics by age, location, and the number of 
years actively involved in agriculture through one-on-one interviews with rural women in 
the Volta Region of Ghana. Semi-structured interviews were held in Anfoega (A), Vakpo 
(V), Awate (AW), Tsrukpe (T), and Botoku (B) from June to August 2021. A total 
number of 31 participants reached out to participate in the study, however, only 27 people 
were available for the interview. The participants were each recruited through a verbal 
recitation of the consent form in the Ewe language. Participants were required to sign the 
consent form that also pre-informed participants about COVID-19 protocols. The first 
two interviews have been used as pretest that informed rephrasing and re-wording of the 
consent form and questionnaires to be better understood in the Ewe language.  Farm 
visits were organized, and some observations were made. Photographs were taken of the 
field and some other important scenes that relate to the study.  
3.5 Interview 
The inclusion criteria for the study required women to be actively involved in agriculture. 
The interview covered the participant’s socioeconomic information including age, 
education level, marital status, number of people they care for, and number of years of 
farming. During the interview, the participants were reminded of the terms of the consent 
form. Participants were allowed to ask questions related to the topic and any other 
clarification related to the study. For each participant, the interview lasted on average 
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from 20 minutes to 40 minutes. The interview started with checking in with the 
participants and stating the term of the consent form once again. This was followed by 
the interview questions and lastly by seeking final thoughts and conclusions from the 
participants. The Health Belief Model (HBM) was used to predict the behavior of 
wearing Personal Protective Equipment by rural women. Some suggestions from the 
participants on how best to deal with the health risks experienced by women in rural 
areas due to agrochemicals was noted since these women are the best people to figure out 
what solutions work best for them. The snowball sampling method was used to get to the 
research participants. A purposive snowball sampling was used to get participants whose 
experiences are linked to the research question. There could have been some occurrence 
of bias since selection of participants was not random. In this process participants may 
have recommended close acquaintances rather than any other person who qualified for 
the interview. These occurrences are lessened especially since compensations were not 
offered in exchange for time.  
Though interviews have advantages like needing only a small number of 
participants to retrieve effective and insightful information about a particular domain, 
interviews also have disadvantages that include high costs in time required for one-on-
one meetings with the participants, and the time needed to transcribe a recording (Queirós 
et al., 2017). This is true for this study as well. 
3.6 Data Analysis 
All interviews were transcribed and typed in a document. All data was reviewed three 
times and meaningful excerpts were identified and categorized. Interviews were held in 
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Anfoega (A), Vakpo (V), Awate (AW), Tsrukpe (T), and Botoku (B). The communities 
were quoted as (A, V, AW, T, B) respectfully. Different participants in Vakpo are 
referred to as, V1, V2, V3… with a similar process used for the other locations. Excel is 
used to compute and determine socioeconomic variables to find percentage, frequency 
and measures of central tendency. 
 In particular, the study used pattern coding methods. Pattern coding a second 
cycling coding method that is used to create and organize statements that describe a 
major theme, a pattern of action, and a network of interrelationships or theoretical 
constructs from data (Saldaña, 2021 p. 212). Miles and Huberman (1994, p. 69); Saldaña, 
(2021 p. 210) stated that pattern codes are explanatory or inferential codes that have an 
emergent theme, configuration, or explanation. They pull together material into a more 
meaningful and parsimonious unit of analysis. Pattern coding is a way of grouping those 
summaries into a smaller number of sets, themes, or constructs. The study employed 
pattern coding to identify the rules, causes, and explanations in the data while also 
examining social influences on women’s work. The responses were then categorized on 
the following research questions: 
1. What are the health risks and safety precautions experienced by women in 
agriculture? 
2. What are the health injuries faced by women in agriculture due to agrochemicals? 
3. What is the behavior of women towards wearing PPE? 
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For each data, the responses were categorized into various themes, and later similar 
themes were collapsed into major themes. Some results were excerpts of causes and rules 
in the data that examined social networks and patterns of human relations. Different 
opinions from the participants in the five different communities were connected to 
produce meaning to the thesis (Table 1). 
 
Table 1 Data Analysis 
Code or themes Data  Remarks  
Health risk “The work never finishes 
on the farm so once you 
make it to the farm you 
have to do the work.” 
Women’s long hours at 
the farm will be linked to 
long exposure to risks on 
the farm based on the 
various works she’s 
involved in on the farm.  
Literacy/English 
proficiency 
“I don't know the names of 
the chemicals I use” 
Being unable to provide 
the name the chemicals or 
give the names of 
chemicals being used 
could mean that the 
woman is unable to read 
the label on the container. 
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The other section of the interview protocol was designed to explore women’s behavior 
toward the use of PPE. The six main constructs of the Health Belief Model were used in 
determining women’s behavior towards the wearing of protective clothing. These 
constructs include perceived susceptibility, perceived severity, perceived barriers, 
perceived benefits, cues to action, and self-efficacy. Even as HBM reflects an 
individual’s belief, it does so in many socio-economic settings. Age, gender, personality, 
ethnicity, social class, educational level, family members, or significant people present in 
one’s life can manipulate people’s beliefs and their actions. Using the six constructs of 
HBM, the various components of the theories were evaluated and linked to the various 
reasons that reflect those responses. Using the six constructs to analyze women’s 
behavior towards wearing PPE, Champion and Skimmer (2008) present the six 
components that was originated by Rosenstock (1974) are explained below: 
Perceived Susceptibility. Perceived susceptibility is the belief that a person holds about 
their likelihood of getting a condition or disease. For instance, a woman must believe 
there is a possibility of getting some illness from chemicals before she will be interested 
in wearing PPE. 
Perceived Severity. An individual’s perceived severity is the feeling they have about the 
seriousness of contracting an illness or feelings they have about the treatment of that 
disease. Sometimes the evaluation of clinical and social consequences on the person 
counts as their perceived threat. An example is if a woman feels cancer treatment requires 
a lot (time, effort, money) that could affect her work, her family and other social relations 
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this potential treatment might be perceived by her as a threat. Both perceived 
susceptibility and perceived severity make up one’s perceived threat. 
Perceived Benefits. This construct refers to a person’s belief about the benefits they will 
derive from performing a particular health action. These benefits can be in the form of 
how the expected outcome affects other people or saves cost in terms of money or 
time.  However, someone’s perceived threat will not cause them to change their behavior 
unless they also perceive the action, they are taking has potential benefits. 
Perceived Barriers. These are the limitations to a person’s capability to undertake a 
recommended health behavior. It may involve cost, convenience, and side effects of the 
recommended action. 
Cues to Action. These are the mechanisms that help to instigate a recommended action. 
It can be through media publicity or reaching out to a person or group that appeals to 
them to get involved in a recommended action. 
Self-Efficacy. is when a person is capable of executing the required behavior to produce 







This chapter provides an overview of women’s health risks due to the use of 
agrochemicals in agricultural production. Some health issues that were mentioned by 
women are described in detail in this chapter. Some chemicals used on the farm were 
grouped in addition to their uses. Some interview responses were quoted directly because 
they were typical illustrations of the other accounts given by the women.  
4.2 Participant’s Farming Activities and Demographics 
The original intent of the study was to interview 20 women with farming 
experiences all over 5 years. In the end, this study interviewed 27 women who had 
farming experiences ranging from 1 to 40 years. Anyone could have an account from the 
farm irrespective of the number of years they worked on the farm, so the number of years 





Table 2 The Age of Women Farmers 
 Variable Description Number of people(n) Percentage (%) 







Below 20 1 3.4 
20 - 29 9 33.3 
30 - 39 6 22.2 
40 - 49 4 14.8 
50 - 59 3 11.1 
Above 60 4 14.8 
 
Women between the ages of 18 and 74 with a mean age of 38 were interviewed. The 
lowest age is 19 and the highest is 73 (Table 2). However, Okoffo et al. (2016) find the 
average age of farmers to 52 years and the maximum age was 98 years. In this study it 
could be that many middle-aged women seek to use agriculture to create income for 
themselves, create jobs and contribute to the economy.  
Two women are single and never married; 11 women who are single but have 
married, 3 widows, and 10 married women. 
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Table 3 The Educational Level of the Participants 
  
Variable  
Description Frequency Percentage 
(%) 
 
















“Dropped out of school” was the response for educational level, with the average 
education level was a basic school (class 1 and class 6). It is observed that there is low 
English proficiency among the women. The majority of participants has education lower 
than Junior High which means the average age has lower level of education (Table 3). 
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Byrness and Byrness (1978) as cited by Okoffo et al. (2016) noted that education 
increases a person’s ability to receive, decode and understand information. 
Most women grew maize, garden eggs, pepper, okra, yam, plantain, and cassava 
on their farms and grew cocoyam, spinach, and cassava and some fruit trees including 
mango, orange, and pawpaw in their home gardens.  The farm sizes ranged from one 
hectare to seven hectares that are being managed by women only. There were larger 
farms of 10 to 25 hectares managed by women and their partners. Thirteen women 
reported that they work on their farms as well as traded produce in the market. Two 
women reported they were students and farmed on the side. Five people have government 
jobs besides farming. They included a cook, three teachers, and a retired nurse. Ages 
include: 30 (cook); teachers (20,30,34); retired nurse (73). 
4.3 Health Risk in Agriculture 
There are many health risks among women in agriculture. Some of the health 
risks that were mentioned were: exposure to sunlight, and rain, exposure to chemicals, 
exposure to machinery and tools, body pains while remaining in a particular position on 
the farm, infertility, and inhaling dust. Of the 27 women who participated in the 
interview, all women agreed that their agricultural work puts their health at risk.  
Carrying heavy loads and walking long distances are some risks that were mentioned 
too. The women also noted that other family and children were exposed to dangers. 
The common outcomes of the risks that women mentioned were waist pains, 
headaches, joint pain, dermal problems, cuts, amputation, big wounds, and back pain. 
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The women held their waists and touched their backs while talking about it and this 
reflects the constant pain they are going through. 
Since the interest of the thesis is on agrochemicals and women’s health, more 
questions were focused on risks due to agrochemical exposure. In terms of the risk of 
using agrochemicals, women described how dangerous the chemical can be to their 
health. Some of the reactions to agrochemicals expressed by the women were vomiting 
and coughing from strong smells from chemicals and feeling faint in the head. The 
women also reported; spilling chemicals on their skin, falling as a result of the spraying 
machine. Other quotes including “the concentration of the mixture inflames my face”; “I 
can’t eat after spraying”; “I feel I always smell the chemical I used earlier that day in my 
drinking water for the rest of the day”. The quotes from most responses signify the 
dangers of women’s exposure to chemicals and are consistent with the studies that 
emphasize agrochemicals have side effects on women. This is true for women, vegetable 
farmers, in Benguet (Lu, 2011).  Most women spent an average of 10 to 12 hours on their 
farms every six days a week. On days that they apply chemicals, they spend equal time 
on the farm too.  Reasons are that “The farm is far from home” (V2); “You don’t waste a 
whole day” (B4); “The work never finishes on the farm so once you make it to the farm 
you have to do the work” (A5); The work must go on” (W1). Some previous studies 
reported that farmers are vulnerable to working in the sun but are more likely to engage 
in wearing hats and sunscreen to protect themselves from the sun (Silk & Parrott, 2006; 
Soto Mas et al., 2018). Concerns about women’s involvement in agriculture were found 
to affect their nutrition and also affect their children. Komatsu et al. (2018) collected 
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evidence from developing countries to examine women’s involvement in agriculture and 
their nutrition. Countries including Bangladesh, Nepal, Ghana, Cambodia and 
Mozambique were examined. The result from Ghana demonstrated that the long hours in 
agriculture reduced women’s dietary diversity score and increased for other countries. 
Relating the works of Komatsu et al. to this study, women in Ghana allocate more time to 
their farm work thus reflected in the response. The result also displayed a similar trend 
where women reported spending more hours finishing task on their farms. 
Some responses from how farming activities look like for women demonstrate 
that women have too much workload to accomplish. Participants noted that “I take care 
of five people” “ in our area here the tractor does not come so I do the weeding myself”, 
When I pay people to work on my farm, I waste money because I would have to do the 
work myself”, “ My children are better at harvesting maize than outsiders", "outside labor 
is expensive" , “I go to the farm every day as people go to their office".  Women also 
carry a container for the spraying machine that can take up to 16 liters of a mixture (water 
and chemicals) and can go about an average of 10 rounds on the farm. To make work 
easier, they put gallons of water at vantage points on the farm. With the help of other 
people who carry the chemicals to meet them, they then make the mixtures at any point 
on the farm. From observation, the containers are indiscriminately placed anywhere on 
the farm once they are emptied. Figure 2 shows the indiscriminate disposal of containers. 
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Figure 2. The Indiscriminate Disposal of Containers 
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The family’s exposure to some of the risks seemed to be most women’s greatest 
concern. Taking their newly born to the farm was a particular worry. In some cases, 
having no option other than taking them along to the farm is associated with the risk. In 
Vakpo one woman narrated “My child’s body itches so bad and sometimes insects bite 
my baby” (V6).  Another account from Wusuta is “My children who go to school during 
the week and help on the farm on weekdays have body pains and joint pain. Sometimes 
before school starts on Monday, they will still be complaining about headaches, but I 
can’t help it because farming is our main source of income and food” (W4). 
“I have a disabled child as you can see. He is supposed to be in school, but he 
needs a special school. I can’t leave him with anyone, so I have to take him far. He 
inhales all the dust and chemicals and I end up visiting the hospital very often” (w5). 
These responses cut across most women who have children. They lament the exposure of 
their infant children who they take along with them on their farm as a form of risk that 
they experience as farmers.  Though caring is not solely a feminine activity, women’s 
roles as caregivers complicates their work on the farm. The frequent use of “my children, 
my husband, the people I care for” could all play a role in reasons why women felt their 
family is exposed through their work as farmers. The women find it normal for the sun to 
burn them. Some women talked about their skin however, they do not seem to have 
perceived dermal occurrences to lead to anything serious. The everyday shinning of the 
sun in the tropics plays a role in why women find the sun not harmful to them.  While 
farming may expose women to danger, longer exposure to some dangers seem to worsen 
the risks they experience in farming. Some of these situations are uncontrollable. In most 
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cases, they carry their children to work because their baby cries out and they sometimes 




Figure 3. A Woman and Her Child 
 
All participants admit that their work comes with physical risk from some of the 
themes I drew from their response. Some agriculture-related illnesses that women believe 
they experience due to their involvement in agriculture are snakebite, insect bites, 
39 
exposure to chemicals, heat, and sunburn, falling from lifting heavy objects, falling due 
to carrying heavy loads, and machinery cuts. Other concerns were constantly tired and 
body pains. They include: “The sun can burn my skin to the extent that my eyes will be 
hurting, and my body will feel tingling”; “My hands feel numb and more tingling”. Other 
responses are “My joints hurt me”; “bending down always causes my back pain”; “I am 
always tired, and I suffer more pain in my recent childbirth than the previous due to the 
strenuous work on the farm.” Women also emphasized some physical torture in 
comments such as “see, I can’t walk up straight anymore, feel my palm, they are very 
hard, my skin feels rough, can you see it?”  
4.4 General Knowledge about Health and Safety in Agriculture 
 The participants seemed to agree that a good working environment is important 
for farming. Women talked about doing their best to promote their well-being on the 
farm. In an interview question that asked women about their health and safety, women 
talked about various ways they improve their work on the farm. 
One Participant (W4) said “...I have been into farming for a long time. Some of 
the things I do not have control over are the sun and the rain. I will go to the farm very 
early so I can cover most of my workload before the sun shows up.”  
Another woman (A2) expressed concerns. This is what she said, "On days that it 
will rain, I will hurry up and leave the farm when I see the clouds forming". To meet safe 
drinking water needs on the farm, an account was that: "I buy chlorine to filter the water 
we drink on the farm. I feel it is unsafe to drink water from the farm just like that. Dust 
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particles from the surroundings make it look dirty most of the time so I will put chlorine 
in the water to wait for the dirt to settle before we drink." 
From Awate (AW5), one woman talked about her periodic checkups at the 
hospital as ways for ensuring her health and safety. She sounded very worried about not 
having the means even though she feels the need to be doing that. From her account, she 
responded 
“I know my job entails a lot of activities that demand frequent checkups. But 
sister, I do not have the money. When I go to the big hospital, I cannot pay the amount 
they will charge me. So, what I do is also have ointment that I buy from the market just in 
case the body itches and pains me I will use it for relief. I always carry paracetamol to the 
farm too”. These responses demonstrate that women are aware of health and safety; “I 
wear a scarf to protect myself from the sun”; “I wear long sleeves to cover my body”; 
“You must wear a loose dress to allow air to reach your private area.”  Some dangers are 
inevitable on the farm however in most cases the participants reported that they do their 
best to reduce them. Women express a lack of finances too which I believe if they have 
money, they will be going to the hospital for a periodic check-up. Most women 
confirmed that their well-being is as important to them as much as the benefits they get 
from farming. 
4.5 Social Relationships Impact on Women 
There is a consistency of response that reflects the relationship between women 
and other members of the family. This trend I noticed in the response leads to the 
conclusion that other members from the community and family play some role in the 
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health and safety of women in the research. “My husband helps with spraying because I 
cannot lift the machine”, some other responses are “my children help me with the 
application of fertilizer”; “I ask my children to read the label for me when I buy 
chemicals”. Two participants also mentioned that they shared the workload with their 
husband’s other wives on the farm. I followed up with a question in my curiosity to know 
if their husband helps at all “he does help on the farm especially when we have the tractor 
coming to plough the farm and making sure that our yields are transported.”  
A woman in Vakpo who also talked about her husband’s other wife said “I am the 
second wife. My husband has a car. He and his other wife would come to pick me up and 
we will all go to the farm. The workload is easier to achieve by the end of the day among 
ourselves because we get help from our husband.” 
Besides getting help on the farm activities and knowing the helping relationship 
the women have, the questionnaire also seeks to understand the literacy of the women. 
So, I ask them if they can read the labels. This is what most of them said: “I did not 
advance in school”; “I can't read English”; “When I see the picture, I can tell what I use it 
for”; “The Agro seller tells me everything that I needed to know”; and lastly “I get help 
from people and neighbors”. Most women also attest that their children who go to school 
read and explain to them. In high hopes that students or people who go to school can 
explain, then it will be effective in understanding some of the content on the label. To 
know more, I followed up with another question: if your children read and explain the 
label for you, do you get it right away what the directions are? 
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The reply was “my son will read and tell me how much milk tin/lid doses I have 
to use. That is the only information we are mostly interested in on the container. The 
other things looked like only professionals can interpret" (V1). 
However, some social status can affect a woman getting help from authorities. 
Some women mentioned that they do not get help from the technical officers because 
they have a small farm size. “I see their motorbike pass by every time. One day I stopped 
them to tell them that worms were eating from my farm. They asked me the size of the 
farm and I told them one plot of maize farm. I believe that because the farm is not big, 
they were not interested in coming.” 
“I put the insecticide in a bucket. I made this sprinkler from the grass so I will 
keep it in the chemical and shower it on the farm. I see results afterward and that’s how I 
save money”. Another response is  
“The Agric people have told us to wear protective clothing. How to take care of 
us before handling the chemicals. They told us to wear hand gloves. They told us 
that if we do not wear the appropriate clothing, it could bring about various 
illnesses, but I don't remember the name of the illness we were told.” 
To my understanding, it could be that the technical officers do not explain various 
risks to women to their understanding. Many of the women could not give the name of 
the illness, I further wanted to know if they could describe the illness, but they couldn't. 
They only sum it up as deadly diseases or diseases that could kill them.  In Ghana, the 
ratio of official agricultural Technical/extension officers (TOs) to farmers is 1:1200 
`1according to (Kale-Dery, 2019; Obiri et al., 2021). The high ratio of farmers to TOs 
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leads people to rely on family and friends and agrochemical dealers for information 
related to chemical usage. Also, illiterate farmers tend to rely more on such sources from 
the accounts given in the interviews. However, in the absence of any reliable information 
or informant, farmers use their proficiency in farming to apply chemicals without taking 
the right precautions. 
4.6 Illnesses Related to Handling Agrochemicals 
The women presented mixed attitudes towards the belief they experienced 
concerning handling agrochemicals. The responses project that handling agrochemicals is 
part of what they do as farmers, and it comes with similar risks like other tasks they 
perform on the farm. “We don’t care about chemicals related illnesses, whatever you do 
in agriculture you should know your body will pain you from time to time “lifting the 
spraying machine hurts my back more than weeding does”; “when spaying gets in my 
eyes it feels like sand in my eyes”; I have used agrochemicals for my crops and bending 
to apply them cause my joint pain.” On the other hand, some participants testified about 
some symptoms they experienced. Some women believe body itch, congestion, vomiting, 
sneezing are immediate symptoms they believe are obvious when they are handling 
chemicals. Others go even further to describe some illnesses that they experienced in the 
past. 
“I realized that after using a particular pesticide, I feel inflamed all over my bod y. 
I reported it twice at the hospital and the advice I had was to change the brand of the 
chemicals and wear long sleeves. The inflammation can last up to a week and my face 
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especially will feel like I had put pepper on my face and washed it off with hot water… 
hmm... Since I noticed this, I changed that pesticide.” 
Regarding the belief of women due to handling agrochemicals, a participant 
claims to be using organic droppings from her animal as fertilizer to her crops. She said 
“I do not believe any illness will result from that. Even with the chemical fertilizer, I use 
my hands and I feel if it is dangerous, they would not produce them for us to buy” says a 
participant in Anfoega. 
The WHO uses two main approaches to the target population in reducing health 
risk: 
1. Targeting high-risk people, who are most likely to benefit from the intervention 
2. Targeting risk in an entire population, regardless of each individual’s risk and 
potential benefit. 
For chemical components of agrochemicals, lead and heavy metals are mostly 
present. Research by Defarge et al. (2018) reveals the toxicity of formulants present in 
herbicide and pesticides. The formulants comprising lead, nickel, cobalt, and chromium 
were found to explain the adverse effects of pesticides. The heavy metal formulants were 
also linked to endocrine disruption. The frequent use of agrochemicals can cause many 
health problems like increased blood pressure (WHO, 2009, p. 24). In the same book on 
Global Health risks, WHO noted that for women of childbearing women, among 
behavioral and developmental effects of lead exposure in the womb and, during 
childhood can cause a reduction in intelligence quotient (IQ). 
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Table 4 Chemicals used on the Farm. 




• Sprayed to clear the land before planting 
• Sprayed to remove weeds from farm 
• Sprayed around homes to clear weeds 
Insecticides 
 
• Used for killing worms on the farm (e.g. 
locust) 
• Used to preserve harvests (e.g. Weevils from 
destroying maize) 
• Using sulfur to put snakes away from fowls 
Liquid /Granulated Fertilizer 
Example: 
Urea, NPK 15:15:15 
• Used to improve yield 
• Used in the nursery beds 
 
The chemicals listed include fertilizer (granulated), liquid fertilizer, and pesticides 
(insecticides, herbicides).  Women mentioned that they used chemicals to keep prey away 
from their animals. The exact names of chemicals that have been used were not identified 
because the women could not read the names. The given description by the women 
during the interview was based on the uses of the chemicals. For example, in the table 2, 
herbicides have been used to get rid of grass or weeds. It is noted women ranged from 
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being unable to read chemical names to not even knowing the composition of the content. 
The low educational level among the participants could be a contributing factor. Even 
though many skills are needed for growing crops, low formal education is just enough to 
grow crops. However, in terms of reading and understanding, women reported they do 
not have those skills. Take a container of herbicide, the women-only know how to apply 
it to get rid of grass but cannot read the warning and content of the label on the herbicide. 
An example was that the “sulfur chemical” is used to put away snakes from their fowl. I 
saw a couple of chemical containers I found in the nearby farms and ponds as shown in 
the figure 4. 
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Figure 4. Chemical Containers by a River 
 
Women agreed to the fact that chemicals are good for use on the farms. More so, 
they lament that the chemicals are very expensive, and they do not readily get them in the 
48 
communities they live in. One must take a taxi or motorbike to get to the town where they 
can purchase the chemicals. Among the five communities, one can locate agrochemical 
dealers in Vakpo, Wusuta, and Anfoega. When asked about how frequently they used 
chemicals, women noted that chemicals are part of farming activities. The usage is 
frequent from the start of growing a crop to storage. “I use herbicide to clear the land, 
you can get rid of weevils with pesticide to prolong shelf life.”  
One married woman, when asked how often she uses chemicals on the farm, 
noted that  
“My husband does the spraying; however, I help with fetching water for him and 
stay there till he is done. My husband and I own two acres of the farm where we grow 
maize and pepper. I fetch water for all the spraying, and sometimes my children help. The 
children sometimes leave while I stay back till my husband finishes”. 
I followed up to ask if she does the spraying sometimes. 
“We all apply fertilizer to the crops. The whole family does. I can’t lift the 
spraying machine- I suffer pains in my back so my husband does the spraying.  That is 
why I do not do the spraying. I will cough and cough till we are done with the spraying 
followed by a severe headache for the next few days. I take painkillers and I will feel 
better. I am always involved in the spraying activities even now that I do not wear the 
spraying machine.” 
Women affirmed they were always present during the handling of any 
agrochemical activities by fetching water, to help move water and chemicals from one 
area to another. Women were helped with chemical handling whether they were single, 
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married, or widowed when involved in agricultural activities. This reflects the importance 
of promoting good health practices on the farm to enhance the lives of women and 
farmers. 
4.7 The Health Belief Model and Wearing PPE 
The Health Belief Model attempts to find the perception of women on the action 
of women towards a behavior. Unlike the theory of planned behavior and theory of 
resonated action that seeks more to find people’s attitudes, HBM deduces people’s 
perception. One’s attitude can be determined through her personal belief linked to the 
behavior of wearing PPE and the outcome that would result from wearing a PPE. HBM in 
this study has six constructs that help find out the perception people hold toward wearing 
a PPE. The constructs include perceived susceptibility, perceived severity, perceived 
barriers, perceived benefits, cues to action, and self-efficacy.  Other factors that were 
investigated were the intrapersonal factor and environmental factors that may affect the 
women’s behavior towards wearing PPE using the constructs.   
The Health Belief Model does not predict behaviors needed behaviors for long-
term change. A study was done by Harrison et al. (1992) to evaluate the meta-analysis of 
the link among perceived susceptibility, perceived severity, perceived benefits, and 
perceived costs and health behaviors of sixteen studies. The result of the study concluded 
that the HBM model focuses on a limited number of factors. In health behavior, cultural 
factors, socioeconomic status, and previous experiences also shape health behaviors, and 
those factors were not included in the HBM. The constructs of the HBM do not all carry 
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equal value. For example, perceived barriers are the single most important predictors of 
behaviors in the HBM (Glanz et al., 2008) 
Another weakness of the HBM is that it has less predictive power when compared 
with the theory of planned behavior, the theory of reasoned action, and the precede-
proceed model. In determining the HBM, it is difficult to compare studies because 
different questions are used in different studies to determine the same beliefs. 
HBM still needs to include a wide range of predictors (Mullen et al., 1987). Even 
though the self-efficacy construct has been added by Rosenstock et al., in 1988, to help fit 
the changing habitual unhealthy behaviors such as smoking.  
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Table 5 Summary of Health Belief Model 




• Do you feel you are at risk of 
pesticide-induced illness? If 
yes, please tell me what you 
feel at risk from. 
• What about your family's risk 
of pesticide-induced illness? 
“I think if it kills, they will 
not sell it to us anyway.” 
“We use it to get rid of grass 
and grow our crops.” 
“We use it (agrochemicals) 
every day" 
“I do not believe it is 
dangerous” 
"It can cause deadly 
disease…I can't tell the name 
of the illness" 
(table continues) 
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• How seriously do you think 
the illnesses are? 
•  How seriously do you think 
this illness takes to be 
treated? 
 
“My itches never go” 
 “…my baby itches” 
“Back pain” 
“Vomiting when near 
chemicals smell.” 
“Headaches have become part 
of me.” 
“My nose is blocked, and I 
find it difficult to breathe.” 
“I suffer from blood pressure 
more than my sister who is 
into trading.”  
“I always go to the clinic 








• What do you believe are the 
advantages of wearing PPE? 
Can you give me some 
advantages? 
“If I should use PPE, my skin 
problems would be better.” 
“PPE will prevent the strong 
scent from entering my nose.” 
“I won't suffer from nasal 
congestion.” 




• What do you believe are the 
disadvantages of wearing 
PPE? 
• Can you share with me what 
makes it difficult for you to 
wear PPE? 
 
“It is uncomfortable to wear.” 
“I cannot afford it.” 
“I don't know how to use it.”  
“If I wash them, I feel I can’t 




Construct Research protocol Common themes from the 
research 
Cues to action  • Who encourages you to wear 
your PPE? 
• What motivates you to wear 
your PPE? 
 
“I wish I could get PPEs for 
free.” 
“If I am given money for my 
farm, I will wear it.” 
“I wear them because I have 
to live long for my children.” 
 
Self-efficacy •  Do you feel capable of 
always wearing your PPE? 
• Are you able to wear it 
correctly? 
 “I can wear them if they are 
provided for free.” 
“If the Ministry of food and 
Agriculture sends their 
Technical officers to our 
farms to help us.” 
 
According to most women, "they do not know " what makes up protective 
clothing. However, mask, boots and gloves were the most listed as the protective clothing 
used. When asked how they got information on the chemical usage, the women admit 
they get to hear information from the radio, and the Ministry of Food and Agriculture. 
They receive this information from time to time. Some responses were that they 
sometimes talk about PPE in simple ways like  
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“Cover your nose when using this particular product to stop coughing while using 
it.” It may also come when advertising a particular product, the advertisers mention how 
pungent the smell of the chemical is and encourage that people wear nose masks and 
goggles to prevent irritation during application. Women also rely on their husbands or 
male counterparts for information but mostly stated that most of the information was 
about which chemicals give the best result. I show cased some set of PPEs and when the 
women saw the mask, they then connect the usefulness of the mask for reducing the 
spread of COVID-19 but when asked if they wear it often for applying chemicals, they 
have different opinions. Some women realized at the time they were asked this, the need 
for a nose mask when applying chemicals. For instance, one of the women I observed on 
her farm wore a mask (made of light fabric) that was meant to reduce the spread for 





Figure 5. A Woman Wearing a Mask meant to Reduce the Spread of COVID-19  
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To be more cautious when using chemicals, most women described the processes 
involved in wearing their PPE to as “wearing long dresses and sleeves to cover up, using 
a material scarf for their hair, and sometimes wearing boots to protect their feet from 
getting injured.” When I show them photos of PPE that I had on a paper, several 
responses from the women vary from “I do not wear any of this”; “I only own boots”; “I 
can’t buy these items”; “these items are expensive”; “I feel uncomfortable using these 
items.” 
I accepted invitations to the farm where I had interviews with the participants at 
home and scheduled another day for their farm visit when they are handling chemicals. 
On my visit to one farm, what I observed was that one woman wore a mask that I offered 
her but did not wear any other PPE. Her hair was covered with a material scarf, and she 
wore long sleeves and trousers. She pulled out her boots but did not wear them and when 
I asked, she said “it makes her uncomfortable”. As seen in the figure 6: 
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Agrochemical usage and its detrimental effects on human health is a global issue. 
Several studies (Damalas et al., 2006; Karunamoorthi et al., 2011; Mohanty et al., 2013; 
Obiri et al., 2021; Parveen et al., 2003) have researched the awareness and perception of 
pesticide usage among farmers. This is also true for this research because all women 
agreed they handle chemicals in their farm work. The findings for the side effects of 
using agrochemicals reported by the women agree with the results of Ntow et al. (2006) 
that include skin itching, general body weakness, dizziness, headaches, cough as a result 
of the application of pesticides. Furthermore, Obiri et al. (2021), confirms that most 
pesticides used in Ghana contain a chemical component- glyphosate. The International 
Agency for Search on Cancer (IARC) reclassified glyphosate as a potential carcinogenic 
to humans (Fritschi et al., 2015). This confirms that the health risk of women is 
associated with the use of pesticides.  
The health of women involved in agriculture should be treated with urgency. As 
stated earlier, women are involved in greater numbers in agricultural production therefore 
they contribute massively to the growth in the economy. Women are naturally seeking to 
provide and care for the family. In the quest for nurturing and feeding the family, women 
put themselves in danger through their active involvement in agriculture. The thesis 
reveals some health problems such as dermal issues, body pains, inflammation, and 
physical injuries. The risks of other family members were highlighted. Children 
especially are the greatest concern for some women when using agrochemicals in 
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agricultural production and activities. Some of these health risks could employ primary, 
secondary, and tertiary prevention methods that will improve the lives of women 
involved in agriculture in rural areas. Most importantly preventing or reducing the 
occurrence of illness through wearing a PPE. Some women mentioned that they cannot 
afford to buy PPE, which I also observed. Some other barriers were washing and reusing 
the PPE. For the benefits, all women said using the right PPE will prevent chemicals 
from entering their bodies that will go a long way to improve their health and life. The 
majority of women were confident of adapting to the new behavior if they provide the 
PPE for them, or the Ministry of Food and Agriculture gives them a discount to be able to 
afford PPE from the nearby stores.  
Also, due to the reproductive system of women and the active involvement in 
agriculture, it is expected that more focus should be centered on women in agriculture to 
increase their life expectancy and good health thus promoting a healthy economy. 
Unfortunately, many rural women live in poor conditions with high illiteracy and less 
access to proper health care.  
The responses from the interviews using the construct from the interviews that 
focus on HBM reveals that more education is needed to increase knowledge among 
women. Agrochemicals are more of a chronic disease and hence women may not notice 
any illness early or have any of the side effects when using chemicals without the 
appropriate PPE. The perceived susceptibility and perceived severity are dependent on 
knowledge. Throughout the interview, perceived severity and perceived threat were low. 
Therefore, these communities would have to increase their knowledge. The women 
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mostly do not see the susceptibility and severity of their symptoms as high. Majority of 
the participants were school dropout. The few who have higher education have different 
opinion hence the education level do not have any effect the knowledge and attitude 
towards handling agrochemicals. Individual belief has the overall effects on behavior. 
Government policies should make equitable provisions for women in agriculture. 
The biological nature of women puts women at a higher health risk than others due to the 
use of chemicals. A study by Rahimi et al. (2020) compared the reproductive health of 
greenhouse workers and a control group of housewives. The results revealed that 
interruption in reproductive health including low birth weight, preterm birth, spontaneous 
abortion infertility is high among greenhouse workers. Clinical analyses of the 
participants demonstrated that the greenhouse workers have lower Hemoglobin level than 
the control group (Rahimi et al., 2020). Some of the policies could be health insurance 
that provides sufficient health care for women in agriculture. Some non-profit 
organizations should also partner with other organizations to support rural women in 
agriculture by educating and training in a culturally competent way to improve rural 
women’s participation in training programs and the use of PPEs. 
Chemical producing companies should commit to providing free PPEs to 
customers. This will increase the awareness and encourage the need to wear the 
appropriate PPE. Since women reported that they will wear PPE if it provided for free or 
at a low cost. Also, role play should involve partners, extension officers, and adult 
children. The evaluation of the responses raises interest in using these people to influence 
positive behavior. Most importantly, demonstration should not be one time. Religious 
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groups like women fellowships, and market places can be platforms used to enhance 
incorporating positive behaviors among women through training and small tabling setups. 
Women find nose masks necessary to reduce the spread of Covid-19 so relating this 
necessity to preventing of illnesses related to agrochemicals could influence a positive 
behavior among rural women. 
The limitations encountered in this study are the translation of the Ewe language. 
The researcher is advanced in the Ewe Language but some expressions may be translated 
and interpreted objectively. Especially for the Health Belief Model constructs. Also, more 
participants should be included from the other Regions in Ghana. The constructs of the 
HBM do not all carry equal value. Perceived barriers are the single most important 
predictors of behaviors in the HBM (Glanz et al., 2008) and these authors remarked that 
the beliefs are influenced by cultural values, or differences in socioeconomic status. I 
recommend that government and nonprofit agencies should include knowledge sharing in 
local languages on topics and projects related to handling agrochemicals.  
This study advocates for the safe use of Personal Protective Equipment when 
dealing with agrochemicals and bring visibility about women’s health to agrochemical 
companies to reinforce policies and regulations about the use of agrochemicals. In 
addition, it also advocates for training and awareness, amending of health insurance 
policies, provision of improved Personal Protective Equipment (PPE), and counseling for 
women in rural areas to reduce accidents and mortality resulted from agrochemicals on 
the farm. For future references, the outcome of these studies would promote the fight for 
equitable needs of rural women involved in agricultural activities which joins the greater 
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force for the fight of women for equity and equality in the society. An increase in food 
crops will be achieved to meet the future needs of families and the economy while the use 
of agrochemicals can be done sustainably and safely through the recommendations 
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• Age range (Required): 20-30, 31-40, 41-50, 51 and above 
• Marital Status: Never Married (), Married (), Widow (), Divorced ()  
• How many children do you care for? 




• What is your education level? 
- Junior high school 
- High school 
- Some tertiary education 
- No education 
Key questions 
74 
1. When did you begin your farming activity? 
2. What kind of crops do you mostly grow? 
3. What is your involvement in agriculture like? Do you own or manage one by 
yourself or do you work for others? 
4. Can you describe any other occupation you have aside from agriculture? 
5. What is your general knowledge about health risk and safety in agriculture? 
6. Can you share with me some agriculture-related illnesses that you believe you 
experience related to your work on the farm? 
7. Can you share with me some illness that you believe you experience related to 
you handling agrochemicals? 
8. What type of agrochemicals do you use on the farm mostly, and for what use? 
9. Do you get training about how to use agrochemicals? 
10. Were you able to read and understand the product label? 
11. Can you give me an example of something you did not understand? 
12. Where do you store agrochemicals and agrochemical equipment? 
13. How is your health now compared to when you started farming? 
14. How many hours/ranges of hours do you spend on agricultural activities in a day? 
15. How often do you apply chemicals on the farm? 
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16. Is the clinic or hospital accessible to you? Do you feel that health workers attend to 
you based on your occupation? 
Perceived Susceptibility  
17. Do you feel you are at risk of pesticide-induced illness? If yes, please tell me what 
you feel at risk from. 
18. What about your family's risk of pesticide-induced illness? 
Perceived Severity 
19. How serious do you think the illnesses are? 
20.  How serious do you think this illness takes to be treated? 
Benefits 
21. What do you believe are the advantages of wearing PPE? Can you give me some 
advantages? 
Barriers 
22. What do you believe are the disadvantages of wearing PPE? 
23. Can you share with me what makes it difficult for you to wear PPE? 
Cues to Action 
24. Who encourages you to wear your PPE? 
25.What motivates you to wear your PPE? 
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Self-Efficacy 
26. Do you feel capable of always wearing your PPE? 
27. Are you able to wear it correctly? 
28. Can you tell me step by step how you wear your PPE and step by step how you keep 
them? 
29. Thank you for all that valuable information, is there anything else you would like to 
add before we end? 
 
